The present study's primary objective is to identify contributing factors in selecting and evaluating a seafood supplier within the Taiwanese hospitality industry. It illustrates the application of a multicriteria decision-making process to supplier selection within a service setting where it is less common than in a manufacturing context. To implement the study, a survey instrument was created and submitted to Taiwanese hospitality fi rms, namely hotels and restaurants, to identify contributing factors in the selection of a seafood supplier within six initial areas concerning food hygiene, staff training, crisis management, information technology, competitive ability, and logistics and quality assurance. The analytic hierarchical process (AHP) was then applied to the survey results, and the fi rst-and second-level hierarchical factors were rigorously identifi ed and ranked. These can be regarded as useful benchmarks in identifying and ranking the selection and evaluation of a food supplier within the industry. The present study enhances the understanding of supplier selection in the hospitality industry and provides insights which hospitality fi rms can apply in managing their supply chains. The managerial and research implications of these fi ndings are discussed.
INTRODUCTION
In today's competitive business environment, effective supplier selection and evaluation processes have been shown to play a pivotal role in enhancing a firm's performance, whether in the manufacturing or the service industry, as the cost and quality of goods and services sold relate directly to the cost and quality of goods and services purchased (Sevkli et al. 2008) . Competitive advantages re-lated with supply chain management (SCM) philosophy could be accomplished by strategic partnership with suppliers and service providers. The success of a supply chain is highly associated with the selection of good suppliers. Simply seeking for vendors offering the lowest prices is not "efficient sourcing" any more. Multiple criteria need to be taken into account when selecting suppliers (Ng 2008) . The supplier selection problem has received considerable attention in academic research and literature.
Therefore, the supplier selection problem has become one of the most important components in supply chain management (SCM). Supplier selection is a multiple-attribute decision-making process in which decision makers express their preferences on alternative suppliers or on supplier attributes, which are then used to rank and select suppliers (Li et al. 1997) . Supplier selection is a multipleattribute decision-making (MADM) problem. The key purpose of the supplier selection is to minimize buying risk, maximize value to the buyer, and develop close, and long-term relationships between buyers and suppliers, all of which are effective in assisting the firm optimize its cost of goods and services. The supplier selection within the supply chain system may be a group decision based on a number of criteria selected from multiple possible ones employed in previous and present such decision models (Chen et al. 2006) .
Conventionally, vendors are selected from among many suppliers based on their abilities to meet the firm's quality requirements, delivery schedule, and pricing objectives (Sevkli et al. 2008) . The main objective in this approach is to obtain the lowest possible price in order to reduce the cost of the product or service so as to enhance the firm competitiveness, while at the same time maintaining acceptable quality and reliability standards. In the modern business world, many firms prefer a strategy involving relatively few suppliers (Chandra and Kumar 2000) , seeking long-term relationships and the collaboration of a few dedicated suppliers rather than many less dedicated relationships. Using fewer suppliers can lead to value for the buyer and produce lower transaction in conjunction with lower manufacturing costs. Cooperation between buyer and supplier consists of specified work-flow, sharing information through electronic data interchange and the Internet, joint planning, and other mechanisms that permit it to perform a justin-time (JIT) system and practice total quality management (TQM) (Spekman et al. 1998) . By implementing advanced concepts in materials management, quality management, logistics, and achievement of JIT objectives, a firm then works with specialized suppliers to produce a product having acceptable quality. As can be seen, the process of the supplier selection and evaluation is a multi-objective decision composed of a number of tangible and intangible determinants in a hierarchical manner. A variety of factors adopted as criteria for supplier selection contain price, delivery performance, reputation in the industry, size of enterprise, geographical location, quality, environmental compliance, capacity, services, lead-time, packaging, transportation storage, and product development (Kahraman et al. 2003; Sevkli et al. 2008; Kar and Pani 2014) .
The majority of the research methods proposed to solve the supplier selection problem have been within a manufacturing setting; a relatively small number have been conducted to explore the rationale in a service setting, such as the hospitality setting. Thus, the existing empirical literature in the manufacturing industry provides effective paradigms for developing and utilizing similar constructs and proposing alternative structures of associations among the variables that are selected for the present study to focus on the delivery of service within the hospitality industry.
Moreover, an increasing number of hospitality service providers, i.e., hotels and restaurants, have begun to collaborate with suppliers to procure drinks, food, culinary materials, and various types of logistical support to ensure efficient delivery of daily hospitality services (Smith and Xiao 2008; Fantazy et al. 2010; Pullman and Rodgers 2010) . These have engaged in extensive coordination with suppliers and have even integrated them into their operations, thus employing cooperation with business partners in business activities to provide excellent service (Shi and Liao 2013) . Hence, management and selection of suppliers by hospitality firms have become emerging and essential issues.
The limitations of existing related literature on the supplier selection and evaluation in the setting of the hospitality industry, has inspired the conduct of this research project in Taiwan where this type of researches conducted herein are scant at present. This investigation will focus on analytic hierarchy process (AHP) with the multiple criteria decision making (MCDM) theory proposed by Saaty (1980) as an effective and efficient technology for performance evaluation of the supply chain within this industry.
This article focuses on the need for evaluating supplier selection based on performance and seeks to develop a general framework to assess the specific service supply chain requirements within the hospitality industry. In particular, the present study hopes to respond to certain important issues of supplier selection and enrich existing theory and practices with the context of the hospitality industry.
By applying the analytic hierarchy process (AHP) approach, the present study has endeavored to investigate the contributing factors for strategic supplier selection and evaluation in a hospitality setting situated in Taiwan. As an island nation, Taiwan relies heavily on seafood as a food source, and seafood occupies a central role in the national cuisine. As it is a relatively small island, Taiwan is significantly dependent on outside suppliers for variety of food stuffs. Seafood produce's perishability leads to an emphasis on hygiene in product handling at all points throughout the supply chain and on logistics in getting the product to the hotels and restaurants which purchase it in a timely manner. Therefore, the appropriate selection of a variety of fresh seafood in sufficient quantity and of acceptable quality is essential to the development of the Taiwanese hospitality industry.
This paper will be developed in six sections. Section 2 provides a comprehensive review of the literature presented as the conceptual foundation for the study. Section 3 explains the methodology for the framework of the study. Section 4 presents the study results, and Section 5 discusses the conclusions that can be drawn from the research. Ultimately, the paper is a discourse on the theoretical contributions and the managerial insights that have emerged out of this research project.
BACKGROUND LITERATURE

Supply chain management
Supply chain management (SCM), which can be viewed as the flow of materials from suppliers through manufacturers or service providers and then on to the end consumer, is an integrated approach that begins with planning and involves control of materials, logistics, services, as well as information (Fantazy et. al. 2010 ). It represents a major change in modern business management practices. Moreover, apart from the manufacturing setting, it is gaining increasing interest among researchers and practitioners in the service industry. Its increasing importance is due to the profound impact suppliers have on costs incurred by purchaser firms within the supply chain and the quality of these firms' end products (Zhang et al. 2013) . Moreover, suppliers have been known to play an important role in the support of a firm's competitive strategy. Competitive advantages can be achieved by the establishment of a sound supply chain system. The success of a supply chain system is highly dependent on the selection of good suppliers. While SCM has gained attention both in the practical and academic setting, the concept of supplier selection -one of SCM's most important components -has also been expanding.
Supplier selection is a process by which suppliers are reviewed, evaluated, and chosen to become a part of the organization's supply chain (Saen 2009 ). Organizations in which purchasing has a significant impact on revenues require a global edge in the wake of increasing competition (Fantazy et al. 2010 ). For such organizations, a comprehensive approach to decision-making is highly desirable. It a multiple objective decision making (MODM) problem. The decision makers always show their preferences on alternatives or attributes of suppliers that can be used to help rank and select the suppliers. The preference and selection of suppliers belongs to decision makers' subjective judgments. Thus, the problem of supplier selection has become a challenging process (Li et al. 2007) . A large number of researches on supplier selection have been conducted over the past decades employing multi-criteria decision-making methods.
In the management of the service supply chain, the performance of potential suppliers is justified based on a number of criteria (Cho et. al. 2012) . Service suppliers require more close cooperation than those manufacturing ones as they carry out various activities in a whole service process to impress customers (Feng et. al. 2011 ). Limited literatures have been conducted on the selection and evaluation of suppliers in the service supply setting, although a variety of theories and practices explored in the manufacturing supply chains provide useful information for researchers (Kim and Ellegaard 2011) . Thus, to assess suppliers' performance in the service supply system with quantitative data is necessary. The scope of quantitative information encompasses delivery lead time, service quality, risk sharing initiatives, cost saving initiatives, as well as pricing. Tactical level measures are composed of the utilization of service facilities, equipment and staff, the delivery efficiency of supporting activities, booking in procedures, cash flow, volume and specification flexibility and quality assurance methodology. Operational level measures include ability to perform the task of daily technical representation, adherence to a committed schedule, and ability to avoid complaints of delivery.
The results of these studies provide a basis for the constructs and variables of the present study set within the service industry, and lay the foundation for the investigation of the present study. Supplier selection methods reported in the extant literature include cluster analysis, case-based reasoning systems, statistical models, decision support systems, data envelopment analysis, analytic hierarchy process (AHP), total cost of ownership models, activity-based costing, artificial intelligence, and mathematical programming (Li et al. 1997 ). These methods offer systematic approaches for buyers to estimate and score suppliers with multicriteria. However, they are not easy to be designed and implemented. Methods that are based on multi-objective optimization require the decision makers to determine the precise values of weights of individual criteria. This is not easy to carry on, as the determination of weight is very challenging. To help decision makers define the weights, the AHP approach provides interactive comparisons for users to obtain the weights (Ng 2008) . It, in particular, is relatively and widely regarded as a useful decision support technique in management research for the problem of supplier selection (Sevkli et. al. 2008 
Analytical hierarchy process
Analytical hierarchy process (AHP), a decision-making method developed for prioritizing alternatives when multiple criteria must be considered, allows the decision maker to structure complex problems in the form of hierarchies, or sets of integrated levels (Cho et al. 2012 ). This research, thus, guided by the wealth of literature evolved by related industries, seeks to analyze the complexity of the multi-criteria and propose the possible reconfiguration of this into a hierarchy of multiple levels with the goal or objective positioned at the highest, the criteria and sub-criteria occupying the middle, and the alternatives at the base (Saaty 1980; Crowe et al. 1998) . As a result of being easy to use and comprehend, it can incorporate qualitative and quantitative criteria simultaneously. Decision makers rank different courses of action based on their judgment concerning the relative consequence of criteria and the extent to which each alternative meets these criteria. Wide discussion attests to the technique's empirical effectiveness and theoretical validity. Thus, it is a suitable technique for ranking alternatives when a number of criteria are present in the decision-making process.
AHP is a quantitative technique that facilitates structuring a complex multiattribute problem, and provides an objective methodology for deciding which among the existing sets of solution strategies is most effective and appropriate for solving a problem (Cho et al. 2012) . The procedures of the AHP involve the application of several essential steps (Isaai et al. 2011; Taliba et al. 2011 ). The first entails the separation of the complex problem into a hierarchical system of elements; the second step requires pairwise comparisons of elements in each hierarchy by the use of a nominal scale to stand for the comparative weights among different elements of a certain hierarchy and the eigenvector of the matrix is extracted; third, to set up a matrix, the results of comparison are quantified; fourth, to evaluate the consistency ratio of the comparative matrix and decide to accept or reject the information, the eigenvalue is utilized. To generate significant information regarding the preferences of the decision maker, pairwise comparison is then applied.
As it uses a ratio scale for human judgments, alternatives' weights stand for the consequence of the criteria in goal attainment (Maggie and Tummala 2001) . It also accommodates uncertainties and subjective information and allows the application of experience, insight, and intuition in a logical manner. The ultimate rationale of AHP is to empower decision makers to rank and order the alternate solution strategies on their final score and choose the best. One of the key advantages of AHP is that it is relatively easy to reconfigure a number of criteria. Besides, it is able to rationalize both qualitative and quantitative data accurately. An analysis of the different applications of AHP found in the existing literature shows that priority and ranking are applications widely used in different areas (Chin et al. 2002; Vaidya and Kumar 2006) and are therefore applied in the present study.
AHP has been used for supplier selection and evaluation primarily in a manufacturing setting in order to rank suppliers concerning relative importance of the criteria of selection and the suitability of supplier with respect to these criteria. Many believe that this technology, thus, is the best alternative to measure the performance of the service supply chain (Cho et al. 2012) . Thus, the present study employed AHP in a service industry setting, specifically the hospitality industry, in hopes of providing valuable insights for that specific industry and for service industries in general.
RESEARCH METHODOLOGY
To conduct the performance appraisal in a service supply chain is complicated and may vary within the service sector cutting across industries. This process involves the use of a number of criteria that are not easy to measure. On the other hand, many selection models found in existing literature focused on the performance evaluation of the service sector utilize statistical and decision theory models (Buyukozkan et al. 2011) . One glaring difficulty with the performance assessment process within the service sector is the ambiguity of innovative technology and the absence of extensive scholarship to validate these technologies.
A precision-oriented method should be evolved to address this ambiguity and manage intangible variables and the multiple criteria structures found in existing technologies. MCDM (multiple criteria decision making) is an area of discourse in performance evaluation that seeks to provide workable guidelines for decision makers who are confronted with confusion in the choice of the appropriate and effective as well as efficient technology of performance evaluation given the existence of numerous and conflicting options. It is widely considered as one of the most popular MCDM methods for decision making that is extensively used in the service sector (Buyukozkan et al. 2011) .
Thus, the present study's approach employed analytic hierarchical process (AHP) to identify and rank the contributing factors in selection of a seafood supplier in the context of the Taiwanese hospitality industry. A panel of ten experts drawn from academia and the hospitality industry itself were invited and provided advice throughout the entire process of selecting and refining the AHP multiple layers of factors. The Delphi method was used to elicit preliminary lists of first-and second-level factors. A survey instrument was then designed and administered to suppliers and buyers within the industry in order to validate the items on the initial list. Based on analysis of survey results, the initial factor lists were refined, and a final set of hierarchical factors was selected. The expert panel provided an important resource of information throughout the entire study.
Aided by the panel and published studies and using the AHP and Delphi method, an initial hierarchy of six first-level factors and some supporting second-level factors was created. To minimize bias with respect to individual factors, a factor was deleted from the hierarchy if all members of the panel believed that it should be deleted and retained if at least one panel member considered that it should be retained. Once selected, the elements of the hierarchy were incorporated in the creation of the survey instrument whose purpose was to validate and refine the initial hierarchy. In total, 235 surveys were sent out to survey respondents, who were drawn from the management of Taiwanese hotels and restaurants that are well known and appear to provide high quality service. Of the 235 surveys sent, 23 were considered invalid and so were discarded, leaving 212 valid responses. When returned, the contents of the survey were analyzed via Expert Choice 2000 software. Duncan's multiple range test was employed in testing significance of first-level factors of the hierarchy to adjust for use of multiple second-level factors. Moreover, Cronbach's α was calculated for each of the six first-level factors in order to test for consistency of agreement among respondents as to the factor's importance. The resulting hierarchy was then analyzed by way of Expert Choice 2000. Global numerical priorities were calculated for each first-level factor, and global and local priorities were calculated for each second-level factor. In this way, the relative importance of each factor in the process of selecting a seafood supplier was determined.
RESULTS
Selected with the help of the expert panel, the six initial first-level factors are presented in Table 1 and discussed below. The survey data gathered were analyzed to validate and further refine the preliminary hierarchy of factors. First performed was Duncan's multiple range test, which adjusts for the bias introduced by multiple comparison factors, such as the multiple second-level factors associated with a single first-level factor, in testing for the statistical significance of each. Also, calculated initially was Cronbach's α, which measures the internal consistency of a group of data as follows: α ≥ 0.9 high; 0.7 ≤ α < 0.9 acceptable; 0.6 ≤ α < 0.7; 0.5 ≤ α < 0.6 poor; and α<0.5 no internal consistency whatsoever. For the six initial first-level factors selected, Table 1 reports the factors and the values of Cronbach's α.
As can be seen, two of the initial six first-level factors fail to elicit any but the most minimal agreement as to their importance. These two are food hygiene and Acta Oeconomica 65 (2015) staff training, which were therefore dropped from the study. Moreover, they were felt to be subsumed under other first-level factors. For instance, staff training was felt to fall under competitive advantage, with food hygiene under logistics and quality assurance. Thus, the six first-level factors were reduced to the four shown in Table 2 below. Along with each first-level factor are shown its supporting, second-level factors, those elements believed to most strongly influence them.
Through the AHP technique, the expert team judged the relative importance of each second-level factor with respect to its corresponding first-level factor according to the AHP technique and calculated priorities among first-and secondlevel factors, which Table 2 below displays. Note that, for each first-level factor, consistency ratio (C.R.) is less than 0.1. This ratio measures inconsistency within the decision maker's rankings and a value in excess of 0.1 warns the decision maker to re-evaluate his judgments as to relative importance among the decision criteria. C.R.s for all second-level rankings fell well below this threshold, indicating consistency in rankings. Local priorities, which measure relative weight of a factor among all peer factors (i.e., all factors at the same level on the same branch), were calculated for each first-level factor in the hierarchy, and local priorities and global priorities, which measure relative weight among all factors irrespective of level, were calculated for each second-level factor. These weights are presented for each factor in Table 2 .
DISCUSSION
Among the four first-level factors in support of seafood supplier selection, logistics and quality assurance has the highest local priority (see Figure 1) . Given the criticality due to product perishability within the industry, the importance awarded this factor is understandable. With very close local priorities, crisis management and information technology rank second and third, respectively, with competitive ability placing fourth. Note: *Different superscript letters (a-e) indicating level of difference between data within the same group with a representing the least difference and e the most.
As shown in Table 2 , second-level factors supporting the first-level factors competitive ability and logistics & quality assurance were fairly evenly weighted within their corresponding first-level factors, as evidenced by the closeness of their local priorities in size. For instance, local priorities of their second-level factors have small ranges of 0.065 (0.265-0.200) and 0.016 (0.332-0.316), respectively . First-level factors information technology and crisis management, however, display much wider variability within their respective second-level factors, 0.252 and 0.137. Note: * Different superscript letters (a-c) representing a significant difference between data within the same column in decreasing order.
Whereas competitive ability contains the lowest global priorities, logistics and quality assurance contains the three highest ones within the entire hierarchy (see Figure 2 ). Although fast and convenient low-temperature logistics system is first, HACCP &/or ISO 22000 certification and implementation of hygiene requirements of auditing; good hygiene practice follow closely and are tied for second and third, respectively. Given the criticality of getting unspoiled seafood to its destination quickly, these results are not unexpected. Among global priorities, the fourth highest priority is application of market information and accurate evaluation of market demand. This factor is not only the highest local factor within information technology but also dominates it. At 0.477, it exceeds its next closest local priority, application of internal and external information; Internet, by 0.203.
The fifth highest global priority, ability to communicate with customer, also dominates its first-level area crisis management, indicating that customer communication is important both in a crisis situation and under normal conditions. The remaining local factors comprising crisis management, transportation accident (sixth) and adaptability of service due to natural hazards (seventh) indicate concern for an uninterrupted supply of seafood to restaurants and hotels even during adverse conditions, extreme weather occurrences, for instance. Suppliers of seafood thus should have in place contingency plans to supply customers during such occurrences and should make this known to current and prospective customers within the Taiwanese hospitality industry as a selling point. Moreover, in such an occurrence, communication with customers is of paramount importance. 
CONCLUSIONS
Organizational success has been linked to implementation of an effective process for the selection of suppliers, typically based on value-added characteristics of suppliers' products and services to a greater extent than on their pricing policies (Batt and Morooka 2003; Bradford et al. 2009; Kar and Pani 2014) . Unlike those focusing on the suppliers' products and services in the manufacturing setting, the present study focused its investigation on other firm attributes such as logistics and quality assurance, crisis management, information technology, and competitive capability.
The present study has achieved certain findings by ranking two levels of factors. Among first-level factors, logistics and quality assurance was ranked highest, followed by crisis management, information technology, and competitive ability in descending order. The global (i.e., second-level) factors emphasized the importance of logistics and quality assurance; it comprised the first, second, and third global factors concerning a fast, dependable low-temperature logistics system, adherence to hygienic protocols (i.e., HACCP or ISO 22000), and other policies related to hygiene, respectively. Given seafood's perishability and the consequences to a restaurant or hotel of serving spoiled seafood to its customers, this concern for safe and controlled temperature transport is not surprising. Thus, this first-level factor and the second-level factors which comprise it are in accord. Similarly, the second highest-priority first-level factor crisis management is comprised of the fifth, sixth, and seventh highest global-priority second-level factors, although ability to communicate dominates, emphasizing its importance, no matter the situation. The third ranked first-level factor is strongly dominated by the second level factor concerning accurately evaluating and acting upon market demand based on market information. Although ranked fourth, this factor is virtually tied on a global level with ability to communicate. Thus, a supplier seeking to attract and keep customers would do well to emphasize, in order of importance, proper and hygienic handling of seafood; contingency planning in the event of unexpected occurrences such as inclement weather, including communication with the customer; and attention and response to market conditions with respect to demand for particular products. Communication with customers is also of importance, no matter what the situation is. Competitiveness and the second-level factors comprising it, although important, were last on the local and global levels.
Viewed as an application of supplier selection methodology within a service industry, the present study offers valuable managerial implications. Although, this process has proven itself an essential aspect of management in the manufacturing setting, it has also now been proven to be valuable and contributive to effective operations in a service setting such as hospitality industry. Moreover, the research described herein could be extended. Since procurement from suppliers comprises a significant percentage of a product's costs, other vendor capabilities could be compared and determined with respect to their relative strengths and weaknesses. As a result of the increasing intensity of competition worldwide, firms are exposed to a variety of resource constraints, such as capital, capacity, technology, and human resources. In this regard, given resource constraints, an optimum process in supplier selection must lie in the search of the best supplier to further the firm's interests. Thus, supplier selection criteria other than price, delivery, and quality could be identified depending upon the specific needs of the firm to advance its business. It is also able to assist service managers to proceed the evaluation of the supply chain in a different way as opposed to the traditional management of service level agreements. Moreover, this performance measurement model will be helpful to provide opportunities to researchers and practitioners for improvements in the process of the service supply chain.
The present study has some limitations that offer opportunities for future research. Since the data of the present study was collected from the hospitality industry in Taiwan, the results of this study may vary with the service levels, size, and geographic locations of hospitality firms. This suggests future research opportunities. Thus, the use of the larger sample sizes might be especially useful in future studies. The novelty of the present study rests on the application of the AHP method for supplier selection and evaluation in the hospitality industry, where limited researches have been conducted on this subject in the industry, typically in the context of an emerging country like Taiwan. Future studies can be further extended by adding additional selection criteria, one such being environmental concerns.
